In previous papers (Agar and Douglas, 1955a, b) , the structure of the cell wall and some of the details of the budding process of Saccharomyces cerevisiae were described. No structural detail was observed in the cytoplasm although cells of different ages were examined and a variety of fixation and embedding conditions were tried. Since then we have found that the nature of the medium in wvhich the cells are grown is critical in this respect, and that structural detail can be observed in the cytoplasm if the cells are grown on Lindegren's presporulation medium (Lindegren, 1949) . The cytoplasmic structures observed in sections of cells grown on this medium are the subject of this paper.
METHODS
S. cerevisiae strain IF5 was grown on Lindegren's presporulation medium for 3 days at 30 C. The cells were then transferred to gypsum slants and incubated an additional 20 hr. Storage on gypsum, which induces a small percentage of the cells to sporulate, is not essential to obtain good cytoplasmic detail. However, such cells wvere found to section somewhat better than those taken directly from agar slants.
Cells from the gypsum slants were fixed, dehydrated, and embedded in methacrylate as previously described (Agar and Douglas, 1955a) . Polymerization at both 45 C (Newman et al., 1949) and 80 C (Borysko, 1955) was used. The use of "prepolymerized" methacrylate (Borysko, 1954) Sections were cut with a Porter-Blum Microtome using glass knives. The sections were floated on the surface of 10 per cent acetone behind the knife edge and picked up on formvar or carbon coated grids (Bradley, 1954; Watson, 1955a) Sections were studied in most cases without removal of the methacrylate. An RCA model EMU electron microscope was used and electron micrographs were taken at an initial magnification of 7000 to 9000 X and enlarged photographically.
RESULTS AND DISCUSSION
No attempt has been made as yet to determine systematically the cultural conditions necessary to obtain cells in which one can observe internal structures in sections. The procedure that we have used is empirical and was adopted in an attempt to study cells undergoing meiosis. However, with the exception of figure 15 , the micrographs are of vegetative cells. The cytoplasmic structures seen in such cells are described below.
The cytoplasmic membrane. Directly beneath the cell wall (C.w.) is a thin, sinuate structure which we believe to be the cytoplasmic membrane (C.m.) .2 This membrane can be seen in figure 1 and most of the other figures, although earlier observations with less suitable material failed to reveal its presence (Bartholomew and Levin, 1955; Agar and Douglas, 1955a) . The existence of such a membrane in yeast has been postulated on the basis of both physiological and staining evidence. Conway and Downey (1950) described two regions in the yeast cell which. differed in their permeability properties. The outer region, consisting of abouit 10 per cent of the total cell volume, was thought to be identical with the cell wall. The inner region was presumably bounded bya membrane possessing different permeability characteristics from that of the cell wall. This inner membrane can probably be identified as the cytoplasmic membrane in shows the presence of internal double membranes adjacent to the nuclear body. In figure 6 , the area outlined in figure 5 is enlarged to 52,OOOX to show that the membrane surroulnding the nuclear body is double and posses3ses discontinuities suggestive of pores (see text figure 13 ) by treatment of the sections with toluene. The mitochondria are distorted but retained after this treatment.
our micrographs. Robinow and Murray (1953) were able to differentially stain the cytoplasmic membrane in yeast with Victoria blue B in cells mordanted with mercuric chloride. If the cells were permitted to autolyze, the dye penetrated the cytoplasm, due presumably to destruction of the selective permeability properties of this membrane.
Mitochondria. Cytoplasmic particles possessing the specific staining properties of mitochondria have been described in Saccharomyces by several investigators (Lindegren, 1949; Hartman and Liu, 1954; Bautz, 1955a, b; and Yotsuyanagi, 1955) . However, their small size and difficulties inherent in cytochemical methods have made their identification the subject of considerable controversy .
Lying adjacent to the cytoplasmic membrane in practically all sections are circular or elliptical profiles of structures which can be identified as mitochondria (M) by the fact that they possess the internal membranes characteristic of these cytostructures (Palade, 1952 (Palade, , 1953 Sjostrand, 1953) . Their peripheral location in the cytoplasm is particularly striking, although they are occasionally seen in a more central position in the cell.
The shape of yeast mitochondria has been described as spherical by some workers and as either spherical or rod-shaped, depending upon the cultural conditions, by others. In section, the profiles are predominantly circular or elliptical as would be expected if the structures were rodshaped and randomly oriented within the cell.
In figure 2 , a longitudinal section through a budding cell, both rod-shaped and oval profiles of mitochondria are present in the mother cell and the bud. The characteristic location of the mitochondria is clearly evident in figure 7. In figure  8 , a cross section of a cell near one end, a group of mitochondria in longitudinal section is shown. It is difficult to obtain complete longitudinal sections of mitochondria because of their many convolutions which in sections will appear as a number of disconnected, irregularly shaped profiles. What appears to be a complete longitudinal section of one mitochondrion is shown in figure 9 . Measurement of several such profiles As shown in figure 8 and in the longitudinal profiles of mitochondria in figures 2, 3, 9, and 10, the internal membranes appear to run parallel to the long axis of the mitochondrion, suggesting a structure similar to that described for mitochondria in the male germ cells of Helix by Beams and Tahmisian (1954) .
The presence of a double membrane surrounding the mitochondrion can be detected in favorably thin sections ( figure 11 at arrow) . The apparent opening of the membranes to the outside (figure 11) may be a polymerization artifact since the mitochondria of cells disrupted in polymerization frequently show this feature.
Storage granules. A second type of cytoplasmic particle is shown in figures 1, 3, 5, 7, and 12 and is labeled "S.g." These bodies are readily distinguishable from the mitochondria by their greater electron density and lack of internal structure. They are thought to represent stored reserve material such as lipid, since they appear to be completely absent in some cells and numerous in others. If the sections are immersed in toluene to extract the embedding material, the content of these granules is removed ( figure 13) , while the mitochondria, although distorted by this treatment, remain intact.
Nucleus-vacuole relationship. The prominent electron transparent body labeled "V" in figures 1, 3, and 4 corresponds in size to the large central vacuole which is easily seen in living cells by conventional microscopic methods. The adjoining body "N" corresponds in size to the structure identified as the nucleus in stained cells of this yeast (Hawthorne, 1955) .
There is disagreement, however, concerning the nuclear structure in Saccharomyces. Lindegren (1949) , Lindegren et al. (1956) figure 5 reveals that it possesses sharply outlined discontinuities (see arrows, figure 6) similar to the "pores" first described in the nuclear envelope of amphibian oocytes by Callan and Tomlin (1950) and subsequently in the nuclear membranes of invertebrate cells (Harris and James, 1952; Bahr and Beerman, 1954) , mammalian cells (Rhodin, 1954; Kautz and DeMarsh, 1955; Watson, 1955b) 
